Inhibition by interleukin-1 beta of noradrenaline release in rat spleen: involvement of lymphocytes, NO and opioid receptors.
Effects of indomethacin, N omega-nitro-L-arginine (NNA) and naloxone, and of pretreatment with cyclophosphamide (CY), on the interleukin (IL)-1 beta induced inhibition of exocytotic noradrenaline release were investigated in the isolated, vascularly perfused spleen of the rat. Neurotransmitter release was evoked by perivascular electrical stimulation (4 Hz) and the overflow of endogenous noradrenaline was determined by HPLC with electrochemical detection. Perfusion of the spleen with Tyrode's solution containing IL-1 beta (100 pg/ml) for 90 min caused an inhibition of the stimulation-evoked noradrenaline overflow which persisted for at least 20 min after washout of the IL. The evoked overflow was reduced in the presence of NNA 30 mumol/l, but remained unaffected by indomethacin 3 mumol/l, naloxone 0.1 mumol/l or treatment of the rats with CY (250 mg/kg). The opioid agonist etorphine 10 mumol/l inhibited the evoked overflow of noradrenaline and this effect was prevented by naloxone 0.1 mumol/l. The inhibition of evoked overflow by IL-1 beta was not affected by indomethacin but was reduced or even prevented in the presence of NNA or naloxone, or after lymphocyte depletion of spleens by CY. The results are compatible with the idea that in the rat spleen exocytotic noradrenaline release is accompanied by a concomitant secretion of a nitric oxide (NO)-like compound which, in turn, reinforces noradrenaline release, and that the release can be inhibited via prejunctional opioid receptors. The IL-1 beta induced inhibition of evoked release appears to be a complex process which involves as one of many steps a decrease of the facilitatory NO-like compound and the release of endogenous opioids probably from spleen lymphocytes.